In studies designed to determine the factors responsible for control of herpesvirus replication in an infected cell, we examined the interaction of varicellazoster (VZ) virus-infected human embryonic lung cells with the pesticide carbaryl. The replication of the cell-associated VZ virus was enhanced 2-to 13-fold as compared to control cultures in Sevin 4 Oil-treated cultures and in cultures treated with the pesticide's active ingredient, carbaryl. The replication of VZ virus in cultures treated with the base oil plus inert ingredients found in the pesticide formulation was not enhanced. Possible differences in cytotoxicity induced by Sevin 4 Oil, pure carbaryl, or the base oil preparation were ruled out since treated and control cultures were shown to have similar numbers of viable cells when measured by trypan blue exclusion tests or by the ability of treated cells to form foci. A dose response study showed a decrease in viral enhancement in cells treated with decreasing carbaryl concentrations.
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The interactions between viruses and environmental chemicals such as pesticides are being studied with the growing concern that these interactions may have an impact on human health. Recent epidemiological evidence has suggested a relationship between certain viral diseases, especially influenza B (3, 9) , influenza A (7), and varicella, or chickenpox (3), and Reye's syndrome. Reye's syndrome is characterized by encephalopathy with fatty infiltration of the visceral organs in children (8) and is frequently fatal. The biphasic disease pattern of viral infection characteristic of Reye's syndrome seems to have an environmental factor; whereas the preceding viral infections are more prevalent in urban areas, the incidence of Reye's syndrome is higher in rural areas (3, 5, 7) . Results of in vivo studies have implicated certain pesticides and emulsifiers as the possible environmental factor in the development of Reye's syndrome, and a model for the development of the disease has been proposed (4, 5) . Mice pretreated with insecticide (5) or pesticide dispersal agents and emulsifiers (4) have subsequent greater mortality rates when challenged with nonlethal doses of encephalomyocarditis virus. The disease which develops in the pretreated animals is not entirely characteristic of encephalomyocarditis virus infections but has paralysis with fatty changes in the liver.
Further studies of this phenomenon have used cells growing in culture. These studies have demonstrated that a variety of commercial emulsiflers are capable of enhancing the sensitivity of cultured cells to infection by certain viruses (10, 11) ; not all emulsifiers could serve as enhancers and not all viruses could be enhanced by the enhancing emulsifiers. These studies suggested that the susceptible viruses were those containing single-stranded ribonucleic acid and that the enhancement of virus replication occurred by two mechanisms: (i) more virus was taken up by treated cells; and (ii) the interferon response of treated cells was reduced.
Since none of these studies used varicella-zoster (VZ) virus, the double-stranded deoxyribonucleic acid virus associated with Reye's syndrome in epidemiological studies, we designed a study to investigate the interaction between VZ virus, a member of the human herpesvirus group, and Sevin 4 Oil, a pesticide widely used for the control of spruce budworm and gypsy moth. Experiments were designed to determine whether Sevin 4 Oil was capable of enhancing the production of VZ Although our reported data are representative, both higher and lower enhancement indices were obtained in other similar experiments, ranging from a low of 2-fold to a high of 50-fold. Several factors could account for this variation. Due to the cell-associated nature of VZ virus, input multiplicities can vary from one experiment to the next. Another factor affecting the magnitude of enhancement could be cell age; as HEL cells approach senescence, the enhancement in any given experiment appears to be higher. This could be a membrane phenomenon, or could be a function of cellular metabolism. Experiments are in progress to further define optimum conditions for enhancement.
A previous study (1) has shown that certain organophosphorus insecticides increase the permeability of liposome membranes. This, and the fact that carbaryl is somewhat lipid soluble (6), suggests a possible association between the enhancing ability of carbaryl and cellular lipids.
We are presently attempting to study lipid changes in cells that are virus infected, cells that are pesticide treated, and infected-treated cells. It may be possible to correlate any detected changes with clinical data reporting an increase in fatty acid methyl esters in the organs of children suffering from Reye's syndrome (12) .
